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Skew correction in line scanned images 
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Abstract 



A method of correcting for skew in a line scanning system, comprises receiving image information from a 
line scanner, the image information having background elements and image elements and storing the 
elements as a map representing the image. Every kth line is selected and for each such line the location of a 
left-most image element is determined (105). This location is either the actual location of the left-most 
element on the line or the location of the left-most element in a search area surrounding that location if 
more to the left. A best-fit line is generated (109, 1 1 1 ) through the locations of the left-most elements'and 
the map is rotated (1 13, 1 1 5) through an angle which is the difference between the best-fit line and a line 



perpendicular to the scan lines. 
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[»tttlt*©ttB] 
&&©X*Y:J-«i:. 

WEx+v^&Bten, WEBt&fim 
££<IU gE®t&tim©&®3S©®EiI«t;:;fett.&&g© 

E&£##-r KH&g as* * y icEg-r see 
ggt, 

WE;***:»-RtfmEEtt8g^ft8an. «rE3>hr 

WEX + ^Klfcgl/r. &&[5|©;£aE©ft*^g£ 
S£H&©#4ic^T©WEM8l::*5tt5<4g©yx 

BilES2<D^D^7 5>^$n^^C*§LT. fttjft ^ 
3nfcWEg£il3&©&g©y X hSffl^T&S?^ 

fftm%3(D7a>fyS.>!f2iitcfiii}\zfe&VT. IKE 
g®7w y h • 5-f >©^iW^©fg#©#gfc*ttWE 
E®£n;fcia&£lEliE3-t2:£^<> SH«g«©#ia^ 
©&fi©E®$^H-r^fc»©^4©7 r ny7 5>^$ 

taEH«©@«E©4''k#'f>htLT» gf'L^W^h 50 
© x ffit$;i!i<£&a±©#-r > h © x ffi&T&S <k 3 &W 

5fc*©^5©^D^75>^nfc^$^ru se> 

WEn^i-? • 7a9ykti\ 
1vimm4<D-7a#yS.>{fZtl1tfi>fi\Zf&&LT, WE 

®8i©-e?ssi^i-5 c tu< F?r£©fefca£a«-s «k 

fig©E@S:SM1-Sfc5e>©m6©7'D^75>^n 
&#^**-r«.»*JHlcESE©n>trjL-^.^D^ 40 

[»*E3] WESl©yo^55>^nfc^*t. 
WE * * * 7"#8&©&$©;feg©ft *#>£ WE£& S 

e«»Oj£3lE*S5TU&C tKJS»T*«*!B 1 CE« 
©n>tr^.-^ • yapyk. 

M$«4] WE«4©^nif75>y$nfc^*t. 
X >J - • S/THSTJl'rfU XA**fr"r*BMWI 1 ICE 
%©n>hf3.-^ • -/ntfyA. 
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B< fc*©S?fi2fH¥#^T*-5H*« 1 CE«©rr 

[»#«6] WE^l©^n^7S>^^nfe#^t. 
WEX*^^-^e,§ffiU&WE*SE©SKSa»©«3£ 
*&iftEft£H**Sft-rsil*9l l KE*©a >tfa 
• 7u?fyk. 

{fy V> HH* tHgiil^ t £ toH««a«£j£f 3 

WEx+^^-'vg^^n. &WEH«t&fg 
ssfiu KHUHfaswEBfts^s-rsTy^tix 

WEX*-v^»ciS§UT. WE-7s/^S*¥5-f 

awics^5itj&©^ i «)^D^75>^nm 

WESf§l©7n?73>^mfcffo^(CJS§LT. 
©WE*¥7-f >tH^i©S£^©WEvy y±lc 
£ttSftgfctfctii-r3*:#©|g2 ©^0^55 

WEm2©^ai/7 5>i/$nfc^lc^UT; 

©WE^t«iE^t$iiawics^5fc«)©^3 © 

WES3©yn^73>^sn&^(c«:§tT. ft* 
©mE&5i£«*£rt©S£H£©lii[E-7 5> ITMilcfcttSfi: 

g&«aii/^o^©^msnfc(a:g5&WES£H3fit u 

WEm4©7 r n ; 7'73>^$nfc^lcj(£;§bT, WE 
g£H&©WB^y:/±©fi:g£ffl^T&a:7-Y y b • 
5-f >££iST£fc«)©Sg 5 WaifyS. >^$tlfc# 

WBSfS5©:/o^73>?£tt;fci^tc£gl,T> WE 

■TZtci!><D%6<D7'atryS.>tf2niiib<St, 
WES6©^n^75>^Snfc#^ICl£;SUT» WE 
ftS*ffl^TWETy^*irtES-a-<5&«>©^7©^D 

Clf^8] WEB7©yD^53>^^nfc#^ir^ 

§lt. WEiHiiEsnfcvy^s*^?^ >caswic 

WEfS8©:/Di/53>?£n;£i^lc£&LT. ft* 
©WB*¥5K >tH^t©SS^©WE-7y y±(c 
&ttZ&®£®mtZtzlib<D&9<D7n{fyS.>ifZtl 

WES9©yn^7 2>^$nfc#^twi£:§LT. WE 

®£3?^Rt;wEa*^©ft*^e>> £&aftifc6sfc 
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t. 

U-?v7**s7 YZl£Z>tzib<J>'% \ l<Dy , aifyS.>{f 

[MURl 1] ftlSSg 5 ©7*0^75 >^£ftfcfft<& 
*<, fl9IBg®7^ ?h>7-f >#5©&ttE££B3l© 

ttB*«PflSff|-JM>*fc#5 LT. SfSiBi 9 "b*S 
US* fe o«£®£©<afi©3.$ffl ^Tfrfcfcg® 7 ^ 
<;> h • y-i >ftW-JI"J-4fc©©iHSji7-f f 
%-r^>»*«7JCi2«©3>tra.-3' • if y A. 

MET s£Sre;fe-pT, 

7 w H S*** *X4f * 6BftW««Sff U 
WEX+Y^fr&attSn&itEHflMlMftfeS. SSK# 

smzgrnnrcyi ymnzmmzxy-yyt. 

liflESfSK#B£©&5-f >©S£B*lCOV>T©ttrEB 

«rtT©ttM©'JX h&fft*T*XT-y7*£, 

WE 'J X h©WE»feH*©ttfi*fflViT«2[7w y h 

MS®>S7w yh-yl >ti«ESBK#a©3fe3lE5'f > 

WEft a utiwet s> tobies -a- •& x ? y yt & 
[ir*ai 3] mesK*ift©&5-<r >©flm&aft 

t4Xfy^««, WEH«©Bf3e©±sfee©jfe**^7 

tt. 

[$#9 1 4] S5E&JS7-C yh-y-1 >££(£f £X 
Siro&SS. l»Ett«©UXh*6*D»<X'ry^' 

H3E&® © u x h ©s d ©es©**ffl htk fc&sa 

2lcEI8©£S. 
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*=f>jXA*strffr*«wwii 2KB*©***. 

7^ — JUH Sr X* 6 B&tilS b . 

*-©Bft yztry*» m$ktw@mtik t 

mEx*ir^*6sean&tMBis**. web^s* 

SiTST >y 7*i UTfflii{bbTEte-r 5X7 y 7*t, 
10 ME-7y7**7K¥7'f>'vSia»»ca«a5X7y7't. 
&*©«8E/ic¥7-f >tB3St©S£^©ifEvu/7* 
±fc*»*ffiH**ffl-r*Xxs'7*t. 
flES&B^©itEvy7±©fig*fflViTgji7-< *j 

S5E^ii7^ y h • 7< >^e©#irES£B5S©fia 

ffijfcfit <t D ^8SMIM3: i b'P&£B5iS©teB©* 
£fflV>T$r&&gS§7^ y h • y^fcffl-JW -SXxy 
7*£, 

LTSilfcy-f >t©ra©ft«SfH5C-r5X75/7"t, 

WE^S*ffl^TtSlEV5;7"<£lHieS*5X7y7t* 

^tTX*o.-©«iE*S. 
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MEg£££RtffrE£:&£&©£*;a^ fefcBRtf 

30 WEBI8^S!?£t-S;rtfc<ffi£©£&G£i*ttS'<< 
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»CE«©^tt. 
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©WEa?St^^rt©S£B^©S(rE^ y 7±(C*lt 

*&B&«ita u*^*©^(±i$nfcttB*frE^£B^ 

tLTB^ASXxy7*a:^tJg*JSl 6fcE«© 
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40 ;Hf U XAS^fTTSR*3S 1 6 ICE1(©*S. 

[S!*B2 0] B»S^SELT-?-©B«*SS-r-5ny 
i'^7'>>HBSltB«B5!li:* I bt3 B» If m 4jjfT 
-Sfe»©X+^^-«i:> 

iiEx**^tt*an, Kx*^^e«rEB«B« 

fcgffiU SB»^S©^B«©RB«»Cfett-5fi:B© 
E@*«#75'«KB#«SS^ ; eU icEftT^Eft 

set. 

SdEX^^T-Jr^tT. m^yy^w-y^ >^tk 
mm\zmtaztzst><D%i<Dy'a>/yS.>if2t\litit<?t 

50 t. 
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©me*^^ > tmm t ©&£££©taEv y ^±1^ 
i5tt*<M£&a-f ztabom 2 cd^d y 7 5 mess 2 

©MSTy^C&gfcffl^TSSI:^ y h • y-f >£ 

S9iam3©^D^75>^nfc^lC^UT» ME 
gj§7w y h • 7-f >a>£©&ME££Bi&©tfcfi©& 

ME$f§4©7n^yS>^$ft&#^f;:{SgLT, Bfjg 
HTSrftfcgJS?* y h • 9-f >£fHrT-5;fc«>©fl5 

©yD^75>^nfc^t, 
wiEmso^ny^s^^nfc^t^LT. me 

ilii&y--f ><h©flfl©£&£H-||-rsfca©S§ 6 ©7n 

MESfS6©7n^y3>?;£n&fSHH;:j£;§I>-t\ MSB 
I^TMEv y 7*£III|g£-ti.5fc*©g§ 7 ©7*n 

[f»*^2 1] MEg£2£©&tM::jS£LT. #4© 

ttEHSM^KJMSUT, &*©ME88lE««rt©g£ 
«3&©MEv y 7\kl;;:fett-5<iB£&tB L*>^-e©^iH 

*^m?m2 o icE«©5-f >^->xta. 

[§S*3i2 2] MES!7ffl7n^y3>^£fti!b3M!rlC 
JfcgUT, ME®i|g£ft;fc^y:/£*¥y^>»;:l&8« 
JcStaSfc»©®8©7n^y3>f$nfc^t, 
ili2^8©7D^75>^nfc^C^LT. 
©ME*¥ y 1" > i: 03i i: ©&#££©MEv y 7± 
&ttS(im£&fflr£;fce6©lfi9©:7Wy3>^;*tt 

frEm9©^D^75>^snfc^ci£:StT. WE 
&£££KtfME&*3&g(©&**>$. tefc6Rtffcsfc 

a*^-r*fcj6©mi o©^D^7s>^$nfc^ 
messi o<Dfuify^yif^ntz^\zm^vx. m 

EVy7£->7h£-B-.5;fcs&©gSl 1 ©T^y 5 ^ 

sft&**fcs*rr<5ii#H2 o ice«©5-i* >£2-> 
[^^©i¥aj^ift^] 

[0 0 0 1] 

[^w©n-r?>ft^&] > • 

^^-©^{C<t0vXT-AICA^Snfcil®©X*3.- 
(HHEfft) RU'yy h (*¥#f>-f tl) 

KtmEizttr*. 

[0 0 0 2] 

[ft*©8ffi] 77? ^5USH^3lf-«t, RtfX? 
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S^SS^©->XxA^iS^-&A*-r5fc«)©^7 

^ATJi. A7j^n-&3ts$va®±»-fa^T, *©* 
^ttn- 7 cj:o-t©^ec«i&3n-2). crnec^T 

i0 £oTS^i&<&ofc9:3>£a-*^te©##TS8lc 
£ -3 T ifco fc 0 f 

[0 0 0 3] *BttfM83 8 3 1 1 4 6^K> 

*¥7j(SJ*^ 6 OS. 7 0S, fttf 9 0&fc-n££7-f 
>?y?^©Effl;^nfcX^lc*fLTaffi^n> *-©& 

Sfdij^T&taans^gy < > • -t^* y h©&©tt 

fcftfr>M*. <fi©#X^3tS©ii«lcMUT«ij^U 
[0 0 0 4] *B#fflfl4 3 3 8 5 8 8*fteU 8&©ft 
S&ggS, £StC;ttLT[al££li5fc&©tK«M#&£ 
h7>X y-©S#7j[Sl*t^^X»©W 

[0 0 0 5] ^Bftff^ 5 5 8 4 6 mtt, E&x- 
*£Sit£®£&g#©^£Bg*LT:l3D. *©^S 

5J«jfll*fflV»T. X^©^nyi7*t^a$n^. lo© 

[0 0 0 6] *B1$fF®4 7 2 3 2 9 7 mt. 7-'Jl 

c©7jfe*^s4tcfft>n-5fc©©a®awsii. x§± 

©^V-Xrt©7K¥H^X«MiES^*t®*TSS»c 
*SCli:T$)t3. ^©Jli:^ ^©fcHi&tteigffl 

[0 0 0 7] *B^ifS5 0 0 1 7 6 6^«, X*©* 

50 ;Mrf*C£l:«fcD-a©X*:x-:ftlC:fcttS fS*9 
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[0 0 0 8] *S^S5 0 2 7 2 2 7^(i, X*:i- JO 
[0 0 0 9] *H!($f|f^5 0 5 4 0 9 8*tte, 

*stc<tD^ai$nfc<i^©*^x^ h©^ias^^ii!j 

SrttC«k5^'Jrf>©^^^^LT^S. 7-f>ft 

MJi'XjiSlciDaflESn*. cn^©*Stt, 
[0 0 10] #@!&!fSil5 0 9 3 6 5 3^«, tf'SU- 

[0 0 11] Xmi&Wms 0 5 0 2 2 5*f«, v7(she 
ar :ttA4K) EIfc£ffl I^TfiS* &fta£jl LTiE#© fcf y 

h ••7 S /y=&i5ite-rsfc«)©^^K^-r5o x+^l- 
ftte&ttisn-f, kick^t** titans. 50 

[0 0 12] 

[f8W***Bfelx«t:5i:-r*Rg] *^»C«kO> Hlfc© 

ic*tts8$ts. a^K rag. b#£*. &t;affl© 

[0 0 13] 

[sfi&®ftf-5fc»©^a] *89m, xsxttifi© 

X * a -ft ©ft ttj t X * a-ft <D®IE t 2 0©S|ig 
£fflt<>-5. X+a-fttt. fl-SB^fS^-f >fcLTg»i«J 40 

ic&msn*-^ wmy-< -)V h©® i ©g&tfa^a 
^nickoT. ^bft*^. H&©sog5# 

[0 0 14] *56^©^&B. &fc*lO©H«*Jtt*S 
£T*. f Bfc^©3fcfc*fttf«#©*5H 
«©*&&•?&*, tt«Mfi«lifcoT^*£3Mffl©#:fiE 

W©*SRi;SB(4. *¥£3£©EJtttt1*>:7JU»::i3tt 50 



®BH¥8- 1 2 3900 
i@®©£«£St&-r.5. d©*S&lXgSTtt. N9J 

$nfc#-f >h$j£®l. -e©^ >i-^9©rc^©£- 

F SfSSiR-f £ d t !C<J;oTX*©7-f >fW©£€r£ffi 

©&t>£fi5©5JW>h£iIbT®®7.<y h(best fit) 
• y-OVmmZtlZ. H«^fr©-t>-^««*ffl^TX 

[0015] *%w<DGmmt, m&c»t>x\mmz? 

£3$ nitre* s c fc»5. 
[0 0 16] *»W©Kfc**JBtttt. H«#£S©* 

B&©X*a.-ft£itofc-r* E E & 

[0 0 17] *%M©S&«^rffltttt. i S^(B©S©«: 

tegs * n > a - * ©«ii*t?tff $ na>o ->x t- a © 

[0 0 18] 

[56M©*i8©^ffi] HI O. *l6WlC«k*3t»X+-f 
± 1 2 »C^88$nfcn >fcTa-^ 1 0 
D^a-j'lOH;, *58Wfc±«* 
j£©&Xxy7 r ^ffT5fc*©7 r n ; 77 5>^$nfc 

♦^*«*.tv»*. e:©7 r D^75>^3nfc^e. 
sn->7 H$nfcH«7 i -^*Effl;-rs&»&©7 1 -^ • 

[0 0 1 9] ®lfc7K3n£X**:*-l 214. n-yl 

4 thTKZtizvimfs.-x.WzkQWimzG'rz. c© 
>jfea^y h i 3©tjcxsi i «ar. %&7j-)i> 

H • -lr>1}-^l^>X«©ffi©il«aje*«l«88*, X* 

■5. S2^H1 3B, tm\z\t. xmi l^SSit* 
nfc^ic^-rsm^fig^^ (ccd) ©7Kst 

7^-D^Ji4igR^3>h7XhlElS5l 5^tS0ffl 

i/» ::t)tw, /x-f^-«j©wt»©trir^-x 

(HSR) ^tSfSft;$n-5. J;0«»S:->7f 
AC^IriTa. ^b~-xy-;V (HMD H^SSSf 
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-Y 5 0 0H^SU^«Sifi^«l*|6]l'f 

*fc*> 5 0 o*3SE7-f >T»ntf> m«tt©S5»«s 

©BBftB©a»fcBi;Ta &efi»ftft&fc«fr>tt3 
[0 0 2 0] Bftl 5tt, X**:7l 2fcggUTt>J: 

<, »5Vittn>ifa-^i oicg»^n^7y^ • 10 
»c3>tf ^•--^©^t'j'xj&Rsns. ^ne.©is^ 

©tt@©K®^«#^nsj:3^ffi*©3- hMk^nfc 
j5rft«Bv>TiBftana. 

[0 0 2 1] £«1 l±©Bfttt, £*^BB»£-&A, 
T*D. CCDBftti. Btt©£¥BMXttB©BftftS 

©&»fc+#&««*»*^<±B©J:5fcMaw9*ft a? 

•*fcT)t3tSft*. X*a-BBB©lttC!>fc«C 

n. c © j; 5 &ias»««a&ss& < > 'fc-oTfc&mm. 

ens. uvv9i 9», bai*, — r^ftfcD 1 0 

rne, ^*a.-ttffl©&«)C5iHiBS©3£3iE©*sffl 
arsctickDafflan*. c©<fc5t€M^nfcs 

*©jtaE7-f>&ffl^4rtfc-r5. i/*i/»*»6, ff 

ftflCB-rSRntt, —f >5P$>&0 1 0 0*©j6*5 

-f >£fflv>;fcl§&©t>©-(?&5. 

[0 0 2 2] #£*B«©H*«#X &**©««© 5 

»K, X+a-ftSJSli -*©BB©]HBB#a>Stt 
1/2-1- >?STfc»fc5A5;7T 1 7rt©7F^XlC 
TffiS2:IBS&-r'5. SEoT. 1 -f y^tbltX) 5 0 0 5-f 40 

sftio©2 5 o0©B&;£g©&K#e»nfciB&a>68 

[o o 2 3] xmi a^mtKAv^xBM 
Bs#f stsjrrs. ®%M9mma-?y>;2 m. 

ni?y£ 1 9Sy/1«;7 7 1 7fcft8WftttSnTV> 
•5. 5#B«©j££7-1'>©ifiBlC&-5S ! fe£B©#a 
fiB**aJRf*!:tKJ:D, W>?*fc0 1 0 0* 
©ftB?*>*ftV»*X*JL-BBi:/n-fe*fcft*. II 
*S«nyy^2 lfc«fc0, xBB*V1s>77 2 3|*i© SO 
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UXhfcBBSn*. Cttxftfttt. SSiSnfcfc*>6 
*^©**9'f >©ifi»fcBHTft»K:*eftBftjW> 
tt-r5BB©S<b£«!l©Biii (£M*. rg£@i^j tto 

r*) ©BBsa-r. D^?2ia, B#sn&&s6 

£5-f>fc»LTtt«©fteB*Wi£5lfT-r*. 
7j£tt:£&&>5-£-©*©l^£ffl^-5. l»<-3*©S*i 

*«feK"3^Ttt«a-r*. a*aftfcia*©flE*tt/ts/ 

77 2 3lCgE«^n-5o 

[0 0 2 4] «B7^yh-D3?yjr2 5tt. B&BtfJ 
O v y £ 2 1 fttf ftfeBBA ^77 2 3 'vf&aW (C&igg 

Dft*WK 1 -zxoy-i >*«M6-r*fc»©3>ea-^ 
ffc^£^tf„ W©B£l/t. H©$lf&te. BflSXtt** 
^A©«BBBfcJ:DBffr-6;:t'bT?€r<5. X+a.- 

mmy^>ifii^ y=j-btz.i)m \ o o*s«ns«^, 

«B7^y h • 5-f>B, 2 0 0~3 0 0©^ >h£ 

Btrc&cBs. mm74 ? v • ?-f >«. s£bb© 
b*d«»u «*£*,£©*>©«, *B©£B££f;:# 

ftKifiV* *>©££•&. ftB7-f y h • UVyt> 2 5©ffl 

»». BB*»&©B*-e»D. mmy-<yby-i><Dm 
*eBBNftr«. 

[0 0 2 5] ^7BS/B«*>7hn5?y^2 9tt. ft 
I7>fyh • a?y{/2 5itffc/ty77 1 7&tf3 1 
^BS«lC»ftSft"0»*. *>7HBns>3'dr2 9tt, 
SB*»S©A«*n5>y*2 BJjDBttft*. ->7BIE 
□ ^?2 9lt StT«o&fta$fflWty77l 7 
»Cl31g$nfcB^&l5lte$-B-. *LTIs]ebT#enfc 
flft&£Bft/tv77 3 rty77 9 1*» 

5, B»^»H^.5Bft«ia*r5IiBt&2.. ±EA*l«a 
T**«^ttBftJiB«-BDKBCan. iEt?*5S& 
BRBW-HDKB«ana. ^etCH^tt, D^9jr2 

[0 0 2 6] B»«^n-feXfc±D, 36«lWW»Ay7 
7 1 7KB«Sn^*a-*»J|C-r«WKX*a-©ft 

ft*B-T*CtfcJ:oT. SB3t*©»¥»**jt3tSn 
&BfcBB*B»-r*c:tjl»T€f4. *BB©c©BB 
*JB»«i:&lCJ:Q. BB. XB©BB3S»STl/fcBj« 
T. BB'b*fcBR«lcS7'f*i:i:t!!t*. 

[0 0 2 7] JfaBK*tt**^U-S/3> 
B2tt. »BB©^W— >3>©*ft*BWr-5fc* 
©^nSTa&S. *55W»C<kS7JStt. 7"D-y7 1 0 1 
KT. 7s*-v^-l 2C<t-5X§l l©7-f>^SclC±D 
MBT*. ±6& ^7Lfc«SlsIScttjt 

©B«BB**Basnst, $ut\zmmmmt<ft> c 

©77ffi©7 f P-fe7,lCi5ViTBBT-^F'i©-€-©f!!:B©fl 
B*B»-r*Ct*fr**. BB«B©S«]©nI53©^ 
Btt. Bic<»ftBBBB«tBB$n&&«lcBB«ff 
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5 o o y-i >©££©«•&, m&ifi%&znx^z>mz 
fcK c:n«» ®&©II£&#a<Ei$fr[Hi9J;:*a^T^ 

[0 0 2 8] 0 3trfeViTn*ffl7-f 

3t£tifc&, i o 5 tcitttr. 7*us/£ i o 5T 

5 0 0*©^ >©tf^^k*B«©g£®Sffl(4§* 

m*Tfi5#-r^^tt < fcofTt.ns. jfaera*. k© 

£, ^©^7^ >©5<S©MIST^fc**¥7'f >IC 
^Wtrttfe^o ^©i^lcbT, 7c©H«*^7-i' > 

©#^©^£ia^(cotiT©s®7^ ? htfflt^a-r 

[0 0 2 9] *52 0 0~3 0 0©«£tfcS*VN*^7 7 2 
3ICiB1t£n£-7j> 7,**:M 2 (J. ;^7?1 7fc 
EtS-fSfc^lCn^^BS-e©®^*^^ >©fif?§ 
^ny? l o 7tt*^T. m#©36aE#SS7 

«, m©fl*ti 2 5 0-1 7 5 0^S^7?*-5. dft£ 

ia«©i!S2~3'r>9 i *s#-r-5ct 

[0 0 3 0] m[HI©^©g, ^D»^10 91;*^ 
T. 7u>fy& • ;i/-5=->tUT3>t3.-^ • *q£U 
l^»C*Sg®7^ >y h • D>?-y^2 5IC«tO. g£&B 

Z\ 1 llC*5tt5SS7^^/h • >&-2<b\ZiEmz 
6 ©£«£H*tt«©WIMB3S;£tr*?-S E t fc<fc 

o^frsns. ^ne-sfeHiKie©^^. «*tf2o 

■ ^-f>©«^ttX+^-^lcB«S«-r5. 
[0 0 3 1] yh-y-i >iflM,a-$ft1t& 7 

ay? l i 3 fc*3V>T. y h • 7-f >©«£* 

y h • 7-f >t^S7j [filled LTSitfcgJ 
£©M©£ga<frl?;*ns. ZOfiMtft. H«©x+it 



(7) #BW8-12390O 

i.2 

[0 0 3 2] ZfUyZ 1 1 5IC*3^T, ^Dy^AICt 

(three-shear) HiESfcffl ^T*ff E 1 AW^T 

[0 0 3 3] #S!|$f|fJfS5 0 5 0 2 2 5^KK!^!*tt;fc 
XU-- v7leHE©?5&B. 7"D-^11 5<0\slfc7a 
±ze>XTy7\z#mT$>z. Hte©*.&#-f >h*t. 

[0 0 3 4] 7ny^ll7TH ££*©iI&©->:7 

->7hae, ~juy>j 1 1 9 ic*>^T^m-r-5. d©& 

?j££LTte, jt*7-f >©S£xW*>h £■*©£* 
5 -f > ©&£ x u j* > h t © M Jc $> x v * y h (4e© 
«*&©fr8££8f ^WAd^ttSc 

>T*5. ftoT, Sg^S^-f >©if»tlHllEA©^; 
SSSJjfrSJltfcitjT. X»±fflH^©K©iHSft 

T«iE?8-c«*<, ^ni^, j?a«3j-ettw#©7ift£« 
otv>5. s^ett. -e©£*a±cfis-r?»'«a^ 

7 -f > t ©3?^tT a&5H^©£±#-Y>ht&^«k^»C 

50 [o o 3 5] »)£snfc£^eRr;^e*ffi^Tia«i 

^hSftlSCifcioT, X§©ffl^e©3f5t©£ 

n-sittt^K ■>7Ht Htt©*s©^-rn*>sffl 

ItSHftiSwil^x-^S, ^*'J^tCi5^T-€-©75|pJ 

2-tkt>tlZZ.£\z&r,, ^T©x-^*^E6^-&e.n 
40 [ 0 0 3 6 ] m 3 tt. *¥9-f >JClS31W(ca?3T®A> 
\t. mmz, 2lC«fc04A^nA , -y7r 1 7 

icsiesn-5x-^©a«$nfc^7'i'>-pft-5. 5 

'f>2 11lt S30©2 5 0*©^SE*^m^nA'y7 

t- 1 7 iciEia^n^ic, x+^t- 1 2 A^smsnA 
y 7 7 1 7 icgaitsnfcx-^©^^^ >t*s. # 

A'y^y7>7>F©g£ia«tt, <4E2 1 311*0, J e 
. 7 y 71SttA2;77 2 3JcEtS^n^. K 
@©^S©^ 5-f >2 1 Sifi<SAdnB*SKD^9 
50 i7 2 1 2i0i!!ia3n, SSI1S2 1 7©x&g#3U? 
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£e>lCK[Hj©;fcg©&, 5< >2 1 9*<jl& 
S*lH&2 2 1 ©&©atEtS2ttS. B«K5-f >2 2 
3 ~BOMmm 2 2 5 fcEISStt. £ ■=> lCm#©;£5tE7 

[0 0 3 7] 7-f>2 1 9 ££g-T-5S£B3i 2 2 1£ 
S#bfc&, BSSI2 2 l©^©^ffl{C, ««(R2 2 7 

*t>3&>fe«-r. £©«£. B&2 2 9>J<&&Bt£2 2 7 

rttabo^osfctic&e-rs. se-px. B5&229© 

gfttf. BB2 2 l©£B£:11*a*.&n<5. uiT, 
l$4iB#<&;i£T**a*, &£Biil2 2 9«, 7-f>2 
2 3<b£g-r<5B8t2 2 5fc^V»T©»HE«l*2'3 lrt 
©&£B3HT ! bfcS;r<!:£&BT*. ftoT, BSSS2 2 
l<D&m$.UW%2 2 5©&gte, 3BD*fcfc*SHII©3SF 
$Rnt:^a±l:»fil*2 2 9©£ftC 
ffiOESn*. 2Je\m®t<nz>t. &©gig:7-< >y h • y 

■i >mmz&^T 2 ^©a^s^sns. 

[0 0 3 8] H*2 1 7tt, MD*^T*0, ■£ 
©«Sffi^R2 3 5 fe*fc$HC£&2nTteV>5#. 
*©8S£««P3rt©M&*S£B*<b, N. frfcD*^ 
B3S2 1 7 <D&mRlt*<0&iEWm 
O&mt, «©«UWiSg»fffcJ:D*DIIW>n*i:tC 

[0 0 3 9] ±E©g£fltttt. HfcBUOTSffcWifc 

[0 0 4 0] 04«u *a#^>MHE©&a&&&K 
r©^D-feXtt, 02©^D<yi7lO 

a*f*«£H#©tt«jW*lB3*Vty 77 2 3 ICE16 
3*1-5. 0 2©^D->^ 1 0 7ICittJStoDtC, H4© 
7-f>3 0 3©«nfc»oT7*n5/£3 0 5^ift*, - 
^T, :/By* 1 0 5T!>»lHSnfcttB)Wi»*n*. 
*n*6^nyjr 3 0 7 fc*^T-t©fiH©«Hfc«JE 
Mt*>£jfc&n«. yny>309C6HT. frfcfcg 

fcH«3fi«tttas n*»tntf . 0 2 ©7* a ? 1 0 7 

5. £rfcfc&£B*a<&tti£n;fc«£tt. *©&«#, 
-JUyt 1 0 5-C^m^n&7C©ttB(C§t)oTA*<y7 
7 2 3lCE1S3n5. ■?-©&, H2©7d?? 10 7^ 

[0 0 4 1] H5I2. &fH£&Cfl-3feA£tf'f >h*» 

BiS&Sn. 05©7'1'>4 0 385niC»-3TyDy^4 

• 7<>i©ffl©8flP<BB*tf|-»3na. 7"ny£40 
7JC*V»T> H3©*-f >H 2 1 7©<fcplC2 oJK±© 



(8) *tffi¥8- 1 2 3 9 0 0 

14 

*o©ux ha>&«Bsns. -tna>S7*ny4M o 9 
my 4 v h ■ 5-f cnicioT. mm 

©*^tt*3^WX<-xfcSHT*«Sfc*fcfi 

5K>4 1 l©SSntC?QoT02©7*nc/7l 1 
5. 

[0042] ££©<hLT, *38M©«j«fcBUTttT 
20 ©OTteBaSTa. 

[0 04 3] (1) ■•***UT*©IM»*«3M-* 
^ifyu> FBB&BBBB& t <b:HHMHI££ 

«■*■*&»©;***:*-£. WBx*+^»ttan. & 

&BEBBBB43MIU ttB«1*«©«B 
^CBBBKLfcttaftewEBSRST*^ KBflMf 

Ee«»«^»Ka*u saiBn>t;a.-^ • ?a>/y& 

fc<fc 0 BBS n > fcf a-* t 5 >£*5/ 

20 T. BE** + :r-fc*gbT. B»ls]©;eSE©£**& 
S£lS&£a*?T5fc»©Sfl 1 ©^0^55 >y£ftfc 

T, BEB£B*©£4fc^T©MEBBfc:fctt*ft 
g© U X h ftff j«-r*fc»©B 2 ^7 5 >^sn 
fc*<frfc. «TEB2©^Dif95>^$nfc«9»^Cl&S 
UT, ^jaEStXfc«EflttEBB©ffiB©U^hftffit»T 
iB7^ 7 h • 7i*>S^T'5fe*©S3©7*n^7 

5>y**ifc**t. WESso^n^^s^^snfc 

30 ©tttro^Sfc'tTWEEBSnfcBiftSlHia^-lt*^ 
<, 8B«<ta©^B*©[lB©E®S^Mf Sfcft© 
»4©7*n^55^*nfc*«t**r*3>tfa- 

(2) WEB4©^D^75>^n&^*t, BGB 
«©lsrtE©«t'^-f >htUT. »W>H5x| 
B**fc*e±©^ >h©xBgT?»*i3ati9ESB 

E3>Ka-^ >~tU>fyUjl, WE^4ffl7*D^75 

40 >yan&**fc«»bT. WEBB©-«sB*-r« 

Cifc<Bfje©&fca«Rtt*±5fcttB«-£5/:7 
•B-5^<, KB^»S©&B*©ffig©E®*XS1-S 
fc»©m 6 <D7u>/y 5 >^$tlfc#^£WT-5±E 
(1) lCE@©3>hra-^ • 7a{fy&. 

(3) S9EB1 ©7*0^7 5 >^Stlfc#^*t, fflEX 
* -v ^*ifflS©^iK©*aE©§>«r B5E£3feaill!l© 
■lR*B«rt-«t*4-9TttEBB©Iff36©±*e«S» 
©*S&^7UfeCtlc«;§-rs±E (1) IZE«©3 
y\Lz>.-9 ■ -JuVyk. 

50 (4) BEB4©^ny?5>ysnfc***«, XU- 
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• ->7®iE7^=fuxA*iiffr-5±f2 (i) \zmmo 

(5) m&mso)7u>f7s.>if2t\ittii<$w. wiss 

<fc 0 ffi£ffi6U<It> T^SS£iS^(DttgSH 0 Nt < Tz 
*©g$<Igfmi$M*T?<&S±i2 (1) lCfB«053>fcf 

(6) fH5mio^D:y75>^n!fc#^ mex 

* * t fr*> £® bfcl!flE;fc$©glK# i «©^3t^ S gfr 
E&£B£££IRf S±E (1) lCf2«©n>trii.-^ 

(7) ■»£££LT*©IB«S*«-r*/ , Cy*y?* 

WEB««?8£3<iu mmmmmmmmmzmi-r 

\zmtiZ>tzSb<Dn3<D-7u>f7S.>if2fttztir$}t, gj 

E?g3©7a^3>^£nfcifr4rl;:j£;gLT, &*© 

g#&*5fc«e>ffl|g4©:/n^7 3>^3ftfcifr<fr<i:. 
MES4©^D^73>^tlfc^t*S^UT, 63E 

5-f >£±j£-r-5/fcsb©$g 5 (D^aifyS. >>ft<tlTzft 
lfflE3l5©7n^7 3>^£n&i&<frKJSgL 
T. WIBSa^^ >y h- • y^>tm\M.y-i >t<Dffi<Djti 
8£ftjrt3fca©lfl6©7n?73>^Sttfci*iM* 
WIB»6©><D^7 3>^$nfc^lC^bT. 
WE^KS ffl >y 7*t2liE3 •£*£*©& 7 © 

(8) Wim%7 0>-7'a{fyS.>>f2tltt4i<$HZfS£L 
*&*©M8©^D^73>^$nfe^t. MESS 8 

©^D^7 5>^snfc#^»c^;§bT. s*©ffiE;K 

¥ 7 -f > £ ■ jfl t ©g#££© iWE V y ^± \z 43 » 5 (4 
Sfc&tti-f 5fc«>©8 9 <D7uifyS. >y«*l&** 

t. mffi^9©^p^75>^$nfc^ic^bT« 
ftftt. aiieiBi o©yD^7 5>^$nfc^tcj«:§ 



(9) &8W8-12 3900 

J5 

73>^$nfe^tswr5±E (7) \zmm<D3> 

(9) m®%l<D7utfy$.>>f2Wttiif}tf, 

*+^s«iiEHS©m)£©±*e8i5»**Sbm * 
<D±&&3#\zm>T$itzm&z&wiWiiihtz±ft 

(7) lcEft©n>tra.-^ • ZfaifyAo 

(10) WEm4©^n^73>^nfc^*i» v-7 

iHi<s7;u^uXA§iiff-r^±E (7) icE«©n>t; 

10 (1 1) l!8ES§5©7D^7S>^3nfci3Mtt>*. ME 
&®7-< v Y • 7--f>#S>©&ii(rE&£B3Si©ttg©g 
¥«H*tf#-r^fc*©S¥<SStf^^t, WEg«P 

:3g£B&©&g©*£ffl^X§r;fc;k&j8X.< <y f- • y 

■i >%%tn-rztztbo%immy 4 v Y^t^r^± 

E (7) \zmWi<0=l>^^-^ • 7*U>/y&. 

(12) 7-f>$Sy^rA traits x+^-^ltiE-r 
5#8n?fct)X. x^-^K$^-r-5x*¥^e.® 
««ffl£smu ^©ia^&^-r5A-yi/^7'»K 

. t. iiEx+^i-^e.§m$nitftSEia^*. mmmm 

y 7<h bT«jgft LTEtSfSXxu/ 7 

K#B&ICgft£nfc7-f >©^ffi£g«-rSXxy7 
MEmKSBSffl§7'f>©gfeia?g»C^^T©S} 
EB«rtT©&g©UXh£ffr$-r5XT-y7<!:, tUE 
UX h©fi}Eg£B3fc©&g£)lH>Xg®7.< 
-f>SMt5XT'^t. fftE&jgXwy I- • 5<f> 
ti!E^KSg©^7-1' >t'MbTSit^7'f >t<D 

(13) ii&EgiK#§«©£5-i'>©ra?8£®iR-rsx 

«lEH»©0fS©±^e©*jg3!it^7i / fc;: 
t»c*£:SbTffiJ&$n?.±E (12) lcE«©m 

(14) WEgS7Y-^ h • 5-f >*4^-r2>Xx7^ 

£H^©ttfi&. lffiE<4g© , JXh75>S®9Rii<X5 i 5> 
T'i:. WEffcg©UXh©SO©fi:g©**ffl^Tifft: 
*Sa7W^ h • y<i>*ftntZ>Xy-y7't*'£tS±. 
E (1 2) »cE«©m 

(15) fflElelteSitSXT-y:/**. isJWSCnW) 
XAS*frTS±E (12) icCttom 

(16) 7^ >^->XxAlC*ft^.X+ju-$fflE-r 
i^ffirioT, 7^-JUH«it3ifr-5X^Y^6)ii 
«««SSMU. -£©H&&«?|-rSA'-;/*?7'}>K 

t. KrEx*-fr^6§flsnfciaEH35t*, mem 

fcgSifS V s/ 7"<!: LTftjitebTEft-raXxy 7 



(10) 

17 

v •jMz&tt zzry -ft, ffsmmtm 

&©faE-?-y7\h©{4E£ffl^T®S7-< yh-7-f> 

® ftmeft£H*ottBo«wns£ttJi-r * y 7* 

Fff£ffi<fc9t>*SV>gip®M$tog;£®3S©&@ 
©❖Sffl^Tfrfcfcg^^ y h • >£fHJ-f £X 
r>.y7*£, tirE$i&fcfi®7.i' y h • Hytmtim 
7f bTSiIfc5H >t<DWJ>%8.mnt%7, 

X 9 Zft £^t?X*a.-©*&IE?Ji£. 

(i7) tMEi3iEaftfcvy7'**¥5-r >fc»awfc 

#£.&©lnlEv v ^kAzteV^Wk^mtft SX^y 7" 

t. iii}Eg££^tfiiiEg#5^©&*a^ fc&e 

&tffefce£ifc5rr3X^5/7\!:. tflBliI«*!ll5«cf 3 

d t ts. < ffi%.<D&&&£miz>'«mm-?y 7£->7 h 
a-a-*x?yyfcftdo±e d6) icia«©*fc 
d8) &*v>®mmtE£&t®g&i$,timmm\zM. 

Ev y y±fc*^.5ttHs^fflu*o-e©na$nfcffi 

12 (1 6) lcE%©m 

(19) idtBiaie$-a--5Xxy7*^, yyw&jiW) 

XASrHffr5±IB (16) KE«©75& 

(20) a^£^«bT*©a«^s-r5A-y^^7 
^ > k mm tmmm t & m^mt s tab 

fcE*-r*E*8fi&, t&ex*+?-fc**bT. we 
t****^ >^a«ta*asfc»©s i ©7*0 

^?5>*Sftft**i:. irESfil©7 - n^7S>j'2 

&£££©l?aET>y7\LK:fctt5{sm£&fflr£/t«>© 
MS 2 ©713^5 5 ttHBS2©yn^7 5>^snfc^ 
^KlfcgbT. iW£®£H3!S©MEY>.y7\L©ffi@;£/8 
^TSS7>f 5/ h • 7< >*4fiE-r-5fc*©^3©7*D 
^7 5>^$tXfe*^,t. iaES3©Xn:y7 5>^S 

§HES£H«©(a[@©gip<iMSH-»-rsfc«)©m4 
<D7a#7 5.>>f2ntzfi!<?it. fJE^4©7"D^55 
>?2nfcift<£lc£gbT, ^ffl«fcDt>/jN$^gip<i 
gSfc-z>S£li?g©fiH©*&ffl^TSifcftS3i7w v 

v • 7-f ><£ff»-r5fc*©^5©^n^75>^n 

ME^5©7*n^7 5>^$nfc^C^S 
bT, H!IE§i;fcfcgii7f 2/ h • >ttaffi*¥7'f 
>IC#bTgiIfc7-f >i:©IW©fta«;tt-J¥r-5fe»© 
S6©^D^75>^^nfc^t. fitlES6©Xo^ 



^¥8- 1 2 3 9 0 0 
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Vi/7*$|5ie$-B-Sfci6©m7©ya^75>^$nfc 

(2 1) MES£^©^ffl»CJSSbT. &*©3,&£ 
^®^Ha«lcS*3Sfc»©«5l#^a:> UlEffiS 
fSHHrfcSbT. &*©iWE$^£rt©g£ii3?i©Jiii 
E^y7\hl^73ftB£&tiJbi&0*©;&ai3ttfc& 
B£«rEfi£H8t<!: bTg#&;LS8?SEifr^<i:£^tr± 
E (2 0) lcE«©5-f>^gvXxA. 

(2 2) WESTW^D^^SV^^nfc^JC^b 

Xs WE@is$nfcT5/7 , sr* s i z 5-f>iciiawicaia 

-5&fe©SI8©7'D^75>y$nfc#^ 1 »:, l|tJEg§8 
©yD^7 5>^Snfc#^lljS§UT, &*©»)£# 

¥ 7 -f > t m m t omtt&omm v ? -?±.\z$> &t*& 
g^mT-5fc»©m9©7*Dif7 5>^$n)t^ 

t, iJE^9©yo^7 5>^$nfc^lt«;SbT. 

WEgs^^xr/itrES*^©^^*^. fewest; 
*&&£fc)rr-5fc#©sgi 0(D7u#75.>if2ntc 

WE^l 0©7*n^7 5>^3nit#^lc^ 
bT» WE-7-yXi£->7hS-a--5>t*©?ll 1©7W 
7 5>^^nfc^,i:SWr^±E (2 0) ltE®©7 

[0 044] 

H^©X*a.-S^->7h©^ttlSC;*iElr^ViT, ft 
JfcSffiltttU nxK (S^, e^*. au; 

[0B5©flSig£I&9!] 

[01] #fSEfc«fc£5K>£3iEvXxA£*-r7n-;/ 

[02] *^lC«tS7-f >^lt->XxA»Ci5tt5*}S 

[03] *%w<Dmmm\zmz®®(Dtctr)<D&&mi& 
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